Prostate cancer (PCa) is the most common serious complication among men in Europe and North America.[@ref1] The distribution of prostate cancer is significantly different in different countries.[@ref2][@ref3] Habibi et al reported that prostate cancer is not common in Iranian population.[@ref4] It has been shown in some studies that single nucleotide polymorphisms within vitamin D receptor, androgen receptor and catechol-o-methyltransferase (COMT) genes have been associated with benign prostatic hyperplasia and prostate cancer.[@ref5]--[@ref7] The COMT gene is located on chromosome 22, band q11.2 and encodes S-COMT (soluble COMT) and MB-COMT (membrane-bound COMT) proteins.[@ref7][@ref8] Both proteins are produced in most of human tissues. A 1.5 kb mRNA is produced in human brain.[@ref9] The S-COMT expression is high in most human tissues, but in human brain, S-COMT expression level is 30% of total transcripts and the rest belongs to MB-COMT expression.[@ref10] Tissue specific transcription factors have a role in variable regulation of human COMT gene expression.[@ref11] In the human tissues, three phenotypes of the COMT enzyme activities including COMT A/A (enzyme with low activity), COMT A/G (enzyme with medium activity), and COMT G/G (enzyme with high activity) have been seen.[@ref12] The COMT gene has several polymorphisms. Three polymorphic sites are at codons 62, 72 and 158. The codon 158 is localized in exon 4.[@ref13][@ref14] In COMT gene, a transition of G→A at codon 158 leads to changes in the protein function as three to four times decrease in the level of enzyme activity.[@ref15] The influence of COMT G158A polymorphism has been studied in some human cancers such as breast,[@ref16]--[@ref19] endometrial[@ref20] and prostate carcinomas.[@ref21] The estrogen present in the cells may undergo hydroxylation procedure and the resultant catechol estrogen may cause DNA single-strand breakage and mutation. These catechol estrogens may play a causative role in the carcinogenesis process and may affect the prostate.[@ref22] COMT enzyme is one of the major enzymes that attaches these highly reactive and carcinogenic catechol estrogens and detoxifies them. In this way, the COMT enzyme has a protective role and the presence of different polymorphisms in the COMT gene could affect the degree of the protectiveness of its produced enzyme. Since genetic variations are inheritable factors and their frequency differs in different populations with varied ethnicity and background, the present study was designed to investigate the polymorphisms of the COMT gene in an Iranian population to determine their probable association with BPH and sporadic prostate cancer risk.

Methods {#sec1-1}
=======

The samples were collected during the period of 2005 to 2007. Forty one patients with sporadic prostate carcinoma, 193 patients with BPH, and 107 normal males entered the study. Prostate cancer and BPH samples were obtained from the patients hospitalized at the department of urology in the educational university hospital of Imam Khomeini in Urmia, Iran. Control group were selected from old men who came to the same hospital for regular ophthalmologic check up. To make sure that selected controls were healthy and free of cancer, a history was taken from the patients and they underwent physical examination by a physician for detecting any possible clinical symptoms and signs of BPH or PCa. Moreover, their serum levels of prostate-specific antigen (PSA) were measured. Measurement of PSA was also carried out for patients of BPH and PCa groups at the time of diagnosis. The diagnosis of BPH or PCa in these two groups was confirmed by pathologic studies of prostate specimens. To study the polymorphisms of the COMT gene, five milliliters of peripheral blood was collected in EDTA containing tube. Genomic DNA was extracted using salting out method.[@ref23] Allele specific oligonucleotides-polymerase chain reaction (ASO-PCR) was carried out for detection of COMT 158Val/Met polymorphism using the primers as described by Tanaka et al ([Table 1](#T1){ref-type="table"}).[@ref7] Each PCR reaction was performed on 25 μl containing 50-100 ng DNA, 10 pmol of each primer, 175 μmol dNTPs, 1.5 mM MgCl2, 1x PCR buffer, and 0.3 U Taq DNA polymerase enzyme (Cinnagen, Tehran, Iran). Thermocycling program (Eppendorf mastercycler, Germany) consisted of initial denaturation at 96°C 10 min; 30 cycles: 96°C for 30 s, 56°C for 45 s, 72°C for 45 s; and final extension at 72°C for 5 min. Presence or absence of each allele (PCR products) were observed by electrophoresis on 2% agarose gel. After electrophoresis, amplified products were visualized by ethidium bromide stain using ultraviolet trans-illumination ([Figure 1](#F1){ref-type="fig"}).

###### 

Sequences of the used primers
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![Six BPH patients checked for COMT gene polymorphism. For each patient, two reactions were set up. Patient genotype is AA, AG, or GG. M: 100 bp DNA Ladder in Lane 1](JRMS-14-217-g002){#F1}
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### Statistical Analysis {#sec3-1}

Genotypic and allelic frequencies of the studied COMT polymorphisms at codon 158 in the controls, BPH, and prostate cancer patients are shown in [table 2](#T2){ref-type="table"}. Genotype frequencies of COMT polymorphisms at codon 158 were compared using χ^2^ test. P value level less than 0.05 was considered significant. The minimum calculated sample size for each group was 38 (two sided test, power (1-â): 85% level of significance á: 5%). Therefore, having 41 cases of prostate carcinoma is acceptable. The SPSS version 16.0 for windows and Microsoft Excel 2007 were used to calculate the Pearson χ^2^, the odds ratio, 95% confidence interval (lower-upper) and other data processing.

###### 

The genotypic and allelic frequencies of COMT gene 158 polymorphism in healthy control, BPH and prostate cancer groups
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Results {#sec1-2}
=======

The mean age was 74 ± 10 years in PCa group, 70.6 ± 10 years in BPH group, and 71.2 ± 10 years in control group. Mean PSA level in BPH and PCa group were 3.47 ± 2.8 and 19.12 ± 17 ng/ml, respectively. Mean prostate volume on ultrasound examination was 68.8 ± 36 and 58.9 ± 28.3 cc in PCa and BPH groups, respectively. All polymorphic frequencies for healthy controls followed the Hardy-Weinberg equilibrium. Among PCa patients, no differences in genotype or allele frequencies were detected when compared with controls for the COMT G158A polymorphism (All p values were more than 0.05 as mentioned in [table 3](#T3){ref-type="table"}). However, risks for BPH were significant for the variant genotype and allele at this site. The variant allele A proved to be a risk for BPH (P = 0.021) ([Table 3](#T3){ref-type="table"}). When comparison of both BPH and PCa groups was done with normal group, the difference was statistically significant too (P = 0.035).

###### 

Odd ratio (OR), Confidence interval, and p value of three compared healthy control, BPH and prostate cancer groups
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Discussion {#sec1-3}
==========

It has been shown that activated estrogens via CYP1A1 or CYP1B1 [@ref24] are associated with several tumors in various tissues, including prostate.[@ref25] One of the resultant chemical structures responsible for the tumorigenicity of CYPs is catechol estrogens. This form of estrogen leads to the formation of semi-quinones and quinones which are known to react with DNA.[@ref7][@ref26] Therefore, detoxification of catechol estrogens in the cells of the body is important to prevent mutations, and the COMT enzyme is responsible for this defense. Proper enzymatic function of COMT in cells is thus essential to prevent genetic changes. Polymorphisms of genes, however, have been shown to alter enzymatic activity. In the case of CYP2A6, a polymorphism results in reduced activity of the enzyme.[@ref27] Polymorphism is a potential mechanism by which COMT activity is reduced, thereby causing an accumulation of mutagenic catechol compounds. The polymorphism at codon 158 of the COMT gene results in amino acid substitutions as Val→Met. In the present study, this polymorphic site was analyzed to determine whether the variant polymorphism influences the risk of prostatic disease. Significant difference was observed in genotypic or allelic frequency of this site between BPH and normal healthy controls. However our results did not find any association between Met158 polymorphism and prostate cancer. These results for Met158 are different from those obtained from the study done on prostate cancer in Japan by Suzuki et al.[@ref21] They showed that G/A genotype of the COMT gene is associated with a weak tendency toward increased prostate carcinoma risk.[@ref21]

However the population of their study was familial prostate carcinoma patients whose first-degree relatives had prostate carcinoma, while we conducted our study on patients with sporadic prostate carcinoma. Tanaka et al showed that COMT Met158 polymorphism is a risk factor for prostate cancer but not BPH in comparison with normal controls.[@ref7] The differences between the results of Tanaka et al study and our study may be due to the sample size, as the present study included only 41 patients with prostate cancer while they had 178 patients with PCa. Perhaps, a greater sample size of prostate carcinoma might have more defensible results. For BPH group on the other hand, we had a greater sample size (193) compared to Tanaka et al study (134).[@ref7] In this regard, we observed that when comparison was made between both BPH and PCa as a single group with control group, the difference was statistically meaningful (P = 0.035). However, as Habibi et al have reported, the rate of prostate cancer is very low in Iran [@ref4] and in this way reaching to an acceptable number of cases of prostate carcinoma to achieve valid results may be a difficult task.

Conclusions {#sec1-4}
===========

Decreased level of COMT enzyme activity may play a possible role in BPH development. Increased level of COMT enzyme activity has a protective effect against BPH.
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